Highest genotypic coefficient of variation was recorded for number of secondary branches per plant. High genetic variation was found in length of siliqua, seed yield per plant, number of siliqua per plant and 1000 seed weight (g). Where number of secondary branches per plant, number of siliqua per plant, length of siliqua, 1000 seed weight (g), oil content and seed yield per plant possessing high G.C.V. and heritability. High estimates of genetic advance were observed for number of siliqua per plant. High heritability coupled with high genetic advance; it was inferred that additive gene action was in operation for control of length of siliqua, seed yield per plant, 1000 seed weight, number of secondary branches per plant and number of siliqua per plant. The genotypic correlation coefficients were higher than phenotypic and environmental correlation coefficients. This indicated that there is strong inherent association between the various characters studied. Number of siliqua per plant and number of seeds per siliqua were the major characters which had highest direct contribution towards yield per plant.
Introduction
Indian mustard (Brassica juncea L. Czern & Coss) is an important crop among the crops of oilseeds in the world. This is a major crop of rabi season of Chambal as well as other parts of MP and adjoining states of Haryana, Rajasthan and UP. In India, the area (6.5 m h), production (7.8 m tones) and productivity (1208 kg/h) of rapeseed and mustard have been estimated. In M.P, the area of mustard production was targeted 0.76 m h hectares with productivity of 989 Kg/h and production of 0.75 m tones during 2013-14 (Anonymous, 2014) . The productivity of Indian genotypes is low and there is an urgent need to breed high seed yielding and high oil content varieties. Crop improvement in Indian mustard depends upon the presence of genetic variability, heritability, correlation as well as genetic gain in selection (Khan et al., 2006) . Heritability is a key of transmissibility of traits and as such partition the total variance into genetic and environmental components (Marwede et al. 2004) . Correlations are important in determining the degree to which various yield contributing characters are associated. Plant traits having satisfactory variability, high heritability and genetic advance would be an effective tool for crop improvement (Aytac and Kinaci, 2009 ). Development of high yielding varieties need critical evaluation of existing genetic variability, heritability and genetic advance Pant and Singh, 2001; Akbar et al., 2003) . Meena et al. (2014) suggesting that seed yield components in Indian mustard had greater importance in selection of genotypes.
Materials and Methods
Twenty-five genotypes namely; RKL-09-2, Vardan (NC) , DRMR 906, RRN-660, UBUS-1, HUJM 08-01, RMWR-09-1, PRL-2007 -3, DRMR 283, BAUSM 2002 , BBM 10-1, DRMR 447, , RH 0623, RKL-09-1, PBR 381, RH 0655, RRN-683, PRL-2006-37, RGN-247 and RVM-2 were used. Seeds are sown in randomized block design with three replications. The gross plot size was 5.00 M x 1.50 M. Seeds of each genotype were sown in five rows with row to row and plant to plant distance 30 cm and 10 cm respectively under AICRP-R&M [ICAR] net work at the RVSKVV, ZARS Research Farm, Morena during 2010. The correlation coefficient values were calculated as described by AJ-Jibouri et al. (1958) .
At maturity three central rows were harvested to assess seed yield and five plants were randomly selected to record the observations at maturity. Data were recorded for days to 50% flowering, days to maturity, plant height, number of primary branches, number of secondary branches, number of siliqua per plant, number of seeds per siliqua, length of siliqua, 1000-seed weight and seed yield per plant except days to 50% flowering. All recommended package of practices were followed to experimental crop in order to get optimum population in the experiment. Threshed seeds were cleaned and dried; such seeds were analyzed for oil contents (%) by the methods of NMR as described by Madson (1976) .
Mean and analysis of variance were calculated as described by Panse and Sukhatme (1954) . The genotypic (GCV) and phenotypic coefficients of variation (PCV), heritability in broad-sense and genetic advance were calculated by the formulae given by Johnson et al. (1955) . The correlation coefficient values were calculated as described by Al-Jibouri et al (1958) . Direct and indirect contribution of various characters of seed yield/plant was calculated through path coefficient analysis as per Dewey and Lu (1959) .
Results and Discussion
A wide range of variability had been noticed among 25 genotypes of Indian mustard for different characters under study (Table 1) . Highly significant differences among genotypes for nine characters viz. days to 50% flowering, days to maturity, number of primary branches per plant, number of secondary branches per plant, number of siliqua per plant, length of siliqua, 1000 seed weight, oil content and seed yield per plant exhibited abundant variability for these traits. Nonsignificant differences among the genotypes were observed for plant height and number of seeds per siliqua showing least variability for the trait [Labana et al. (1980) and Singh et al. (2003) ]. The highest genotypic coefficient of variation was observed for length of siliqua (28.81%), followed by number of secondary branches per plant (28.33%), seed yield per plant (25.70%), number of siliqua per plant (25.49%) and 1000 seed weight (17.93%) and the lowest genotypic coefficient of variation was recorded for the days to maturity (1.99%) followed by plant height (3.10%), oil content (3.70%) and number of seeds per siliqua (5.61%). The highest phenotypic coefficient of variation was recorded for number of secondary branches per plant (36.0%) followed by length of siliqua (30.15%), seed yield per plant (27.35%), number of siliqua per plant (25.93%) and 1000 seed weight (20.04%). The lowest phenotypic coefficient of variation was recorded for the days to maturity (2.25%) followed by oil content (3.70%), plant height (6.07%) and number of seeds per siliqua (12.47%). The number of secondary branches per plant, length of siliqua, seed yield per plant, number of siliqua per plant and 1000 seed weight showed high PCV and GCV estimates. High degree of variability for these characters has also been reported by Choudhary et al. (2003) , Singh et al. (2004) , Rai et al. (2005) and Muhammad et al. (2007) . Selection based on these characters, which have recorded maximum GCV, would facilitate successful isolation of desirable genotypes for these characters. PCV and GCV of characters namely; days to maturity, plant height and oil content that had indicated limited scope for improvement.
A comparison of differences between PCV and GCV showed a wide difference in respect of number of seeds per siliqua, number of secondary branches per plant and number of primary branches per plant. This might have been due to larger influence of environment on these traits. Oil content, days to maturity and days to 50% flowering showed the least differences, indicating the greater role of genetic factors influencing the expression of these characters. This indicated the utility of such of those characters that show the least difference between PCV and GCV, which is estimated in the selection programme. Selection based on a particular character will be effective when its heritability estimate is high. Burton (1952) suggested that GCV together with heritability estimates would give the best picture of the extent of advance to be expected by selection. High heritability estimates were found for oil content (99.5%) followed by days to 50% flowering (90.0%) and seed yield per plant (89.3%). Moderate heritability values were observed for the characters number of primary branches per plant (47.8%), while low heritability estimates were recorded for number of seeds per siliqua (20.4%) followed by plant height (18.3%).
The high estimates of heritability in broad sense were recorded for oil content, days to 50% flowering, number of siliqua per plant, length of siliqua, seed yield per plant, days to maturity, 1000 seed weight and number of secondary branches per plant [Singh et al. (2003a) and Acharya and Pati (2008) ]. High heritability estimates was recorded in characters namely; number of secondary branches per plant, length of siliqua, seed yield per plant and number of siliqua per plant showed high GCV estimates thereby pointing to the improvement of these characters through simple mass selection. The highest genetic advance was observed for number of siliqua per plant and lowest for number of seeds per siliqua. The estimates of expected genetic advance expressed as percentage of mean was highest for length of siliqua (53.95%) followed by seed yield per plant (49.35%), number of secondary branches per plant (48.50%), number of siliqua per plant (46.50%) and 1000 seed weight (30.02%) and lowest for plant height (2.80%), days to maturity (6.51%) and number of seeds per siliqua (5.00%) ( Table 2 ).
The genetic gain that can be expected by selection for a character is given by the estimates of genetic advance. The genetic advance ranged from 0.62 (number of seeds per siliqua) to 76.44 (number of siliqua per plant). The genetic advance as per cent of mean was found maximum for length of siliqua followed by seed yield per plant, number of secondary branches per plant, number of siliqua per plant and 1000 seed weight. These characters also showed high heritability estimates. Such a high heritability coupled with high genetic advance has been reported for number of secondary branches/plant [Mahla et al. (2003) and Acharya and Pati (2008) ]; for number of siliqua per plant [Choudhary et al. (2003) and Acharya and Pati (2008) ]; for seed yield per plant [Choudhary et al. (2003) , Mahla et al. (2003) and Singh et al. (2003a) ] and for 1000 seed weight [Mahla et al. (2003) and Acharya and Pati (2008) ] (Table 2) . Such high heritability coupled with high genetic advance for the characters mentioned above indicates the predominance of additive gene action on these traits. High heritability with moderate genetic advance was recorded for days to 50% flowering indicating that the character were less influenced by environment but governed by both additive and non-additive gene action. High heritability coupled with low genetic advance as per cent of mean was recorded for days to maturity and oil content indicating less influence of environment but prevalence of non-additive gene action for which simple selection will be less effective. Moderate heritability with moderate genetic advance was recorded for number of primary branches per plant revealing lesser influence of environment but governed by nonadditive and additive gene action. Hence, limited improvement is expected through selection in later generations.
Genotypic and phenotypic correlations among seed yield per plant and various characters namely days to 50% flowering number of siliqua per plant, length of siliqua and oil were at par which showed that there is least environmental influence on the appearance of genotypes. Seed yield per plant was found to be highly significant and positively associated with number of primary branches per plant, number of secondary branches per plant, number of siliqua per plant, Similar results were reported by Patra et al. (2006) , Muhammad et al. (2007) , Ramanjaneyulu and Giri (2007) , Verma et al. (2008) and Shekhawat et al. (2014) . Interestingly, significant and negative correlation was found with days to 50 % flowering at phenotypic level. Days to 50% flowering were recorded highly significant and positive association with length of siliqua. Contrary to it, Shekhawat et al. (2014) reported significant and positive correlation with test weight while significant negative correlation between days to maturity and number of seeds per siliqua was observed. Whereas, highly significant and negative association with number of secondary branches per plant, number of siliqua per plant and number of seeds per siliqua. Other characters namely; number of primary and secondary branches per plant had highest positive correlation with number of sliliqua per plant. On the other hand, number of seeds per siliqua had highest positive association with oil content (Table 3 ). The observed correlation coefficients between yield and various yield components were partitioned into direct and indirect effects (Table 4 ). The highest positive direct effect on seed yield was obtained by number of siliqua per plant (1.708) followed by 1000 seed weight (0.950) and number of seeds per siliqua (0.553). This is supported by the finding of Shekhawat et al. (2014) . This shows true relationship with seed yield per plant. Kardam and Singh (2005) It is therefore suggested that preference should be given to these characters in selection programme to isolate superior lines with genetic potentiality for higher seed yield.
Plant height and number of seeds per siliqua had low values for heritability and genetic advance, Hence, it may not respond favorably to selection. Therefore, it is evident that length of siliqua, seed yield per plant, number of secondary branches per plant, number of siliqua per plant and 1000 seed weight recorded high GCV value, heritability estimate and genetic advance. Hence, the improvement in these traits could be achieved through direct selection. Further, the findings pertaining to correlation and path analysis, it is evident that the two traits viz., number of siliqua per plant and number of seeds per siliqua are undisputedly most important components for further yield improvement in mustard. 
